Introduction
In 2005 Conservation International organised an international team of scientists to make a biological survey of the Makalu-Barun National Park in the Everest region of Nepal (see http: // school. discoveryeducation. com/everest/). One of the expedition team, Gary Alpert (Harvard University, USA), organised a survey of ant species, generally taking fairly large series either from Winkler traps or from nests. In 2006, Alpert kindly sent us sub-samples of the Myrmica that included several series which he keyed to M. indica Weber, 1950 using our key to Himalayan Myrmica (Radchenko, Elmes, 1998 , 2001 : hereafter these series are referred to as the "Makalu material". Alpert asked us to confirm his identifications and pointed out that the variation among the Makalu material was sufficient for him think that it might comprise two different species (M. indica and an unknown "small species"). We agreed with him; although the small specimens are superficially similar to M. indica and conformed to no other known species of Myrmica, they were nevertheless very easy to separate visually, not least because they were much smaller and somewhat differently coloured, a more glossy black. This led us to re-examine the status of former "M. indica"in our previous papers.
M. indica belongs to the ritae species-group of the genus Myrmica (Radchenko, Elmes 1998) . This group was considered to comprise rare and unusual species found only in a few places in the Himalaya and Southeast Asia, but our recent studies have shown that in fact the ritae-group is diverse, widespread and locally common in Southern and South-eastern Asia (Radchenko, Elmes, 1998 , 2001 Radchenko et al., 2001 Radchenko et al., , 2006 . Originally, M. indica was described by Weber (1950) from two specimens collected in 1910 by C. W. Beebe from Tonglu in the Darjeeling region of India and preserved in the collection of the Museum of Comparative Zoology, Harvard, USA (MCZ). Prior to the Makalu material, the only significant collection of M. indica was held in the Naturhistorisches Museum, Basle (NHMB), comprising about 60 specimens mostly collected during the Museum's Nepal and Bhutan expeditions (Radchenko, Elmes, 1998 , 2001 . After our revisions a small amount of this Basle material was exchanged and retained in the collections of G. W. Elmes, UK (ELMES) and the Schmalhausen Institute of Zoology, Kyiv, Ukraine (SIZK), which also hold a few specimens recently collected by other people.
At first sight, the small Makalu specimens appear as if they might be "miniature" workers of M. indica, although this is most unlikely because no clear-cut cases of worker-caste dimorphism have been recorded for Myrmica ants. However, relative value of several morphometric features standardised by head-width varied between the small and large specimens in the Makalu material, indicating real differences in shape despite similar body sculpture. We then compared these data with the measurements we made previously on 17 "M. indica", including the lectotype and paralectotype (means of the data were published in Radchenko, Elmes, 1998) . This confirmed that the Makalu material comprises two morphologically distinct forms, but it was less clear as to whether either conformed to M. indica as defined by the 17 specimens previously measured; some of the latter specimens overlap the two Makalu groups, whereas others could represent a third form. Consequently, we decided to reappraise the status of M. indica by re-examining and measuring all the available "old" material. We report this initial analysis and then outline the more detailed analyses that lead us to describe two new species that are close to, but distinct from M. indica.
Material and methods
All the material examined is deposited in the collections of NHMB, MCZ, SIZK and ELMES (see Introduction). The "old" series previously determined as M. indica comprised 69 worker specimens and 1 queen, being the 2 type specimens (MCZ), 52 workers and 1 queen (NHMB), 6 workers (SIZK) and 9 workers (ELMES). The Makalu series of M. indica that comprised 55 workers from 4 series were shared between the NHMB, SIZK and ELMES collections. The new species in the Makalu material sent to us, comprised 36 workers and 1 queen from 5 series, we designated them as types and shared them between the NHMB, SIZK and ELMES collections. Alpert retained specimens from the above type-series and these can also be considered as paratypes. A second new species comprising 24 workers from 2 series among the "old" material held by NHMB, SIZK and ELMES was redistributed among those collections with single specimens being donated to MCZ and Alpert.
M o r p h o m e t r i c s
The following morphometrics (accurate to 0,01 mm) were made: HL maximum length of head in dorsal view, measured in a straight line from the most anterior point of clypeus (including any carina or ruga, when they protrude beyond the anterior margin) to the midpoint of occipital margin. HW maximum width of head in dorsal view behind (above) the eyes. FW minimum width of frons between the frontal carinae. FLW maximum distance between the outer borders of the frontal lobes. SL maximum straight-line length of scape from its apex to the articulation with condylar bulb. AL diagonal length of the alitrunk (seen in profile) from anterior end of the neck shield to the posterior margin of propodeal lobes (workers) and from the most anterodorsal point of alitrunk to posterior margin of propodeal lobes (queens). HTL maximum length of hind tibia, measured from the junction with femur to the junction with the first tarsal joint. PNW maximum width of pronotum in dorsal view (workers). PL maximum length of petiole in dorsal view, measured from the posterodorsal margin of petiole to the articulation with propodeum; the petiole should be positioned so that measured points lay on the same plane. PW maximum width of petiole in dorsal view. PH maximum height of petiole in profile, measured from the uppermost point of the petiolar node perpendicularly to the imaginary line between the anteroventral (just behind the subpetiolar process) and posteroventral points of petiole. PPL maximum length of postpetiole in dorsal view between its visible anterior and posterior margins. PPW maximum width of postpetiole in dorsal view. PPH maximum height of postpetiole in profile from the uppermost to lowermost points, measured perpendicularly to the tergo-sternal suture. ESL maximum length of propodeal spine in profile, measured along the spine from its tip to the deepest point of the propodeal constriction at the base of the spine. ESD distance between the tips of propodeal spine in dorsal view. SCW maximum width of scutum in dorsal view (queens). SCL length of scutum+scutellum in dorsal view (queens). AH height of alitrunk, measured from upper level of mesonotum perpendicularly to the level of lower margin of mesopleuron (queens).
I n d i c e s
In this paper we compare measurements standardised by head-width (e. g. sHL = HL/HW) and do note give the indices we use elsewhere (e. g. Radchenko, Elmes, 1998 , 2001 ; however, note that some e-10 of our old indices are simply the standardised measurement -in the example given sHL = CI (cephalic index) while sFW = FI (frontal index), sSL = SI2 (scape index-2), sHTL = HTI (hind tibia index), sPPW = = PPI4 (post-petiole index-4), sESL = ESLI (propodeal spine index). If any other index is required it can be estimated from the mean values with very little loss of precision.
Analyses
We used the 16 worker morphometrics (see above) standardised for size (dividing by HW) giving 15 size-standardised variates, thus for example, any differences between the standardised head-length (sHL) of individuals probably represents real differences in relative head shape. Principal Component Analysis (PCA), Discriminant Analysis (DA) and Canonical Variate Analysis (CVA) based on the correlation matrix between the standardised morphometrics were made using the MINITAB and GENSTAT statistical analytical packages In brief, a PCA tries to combine the variates to create the same number of orthogonal Principal Components so maximising the distance between individuals in component space. Usually a large proportion of the total variance is captured by the first 2 or 3 components, so that the data can be summarised by 2 dimensional plots. A PCA makes no assumptions about prior groupings so that if all the specimens were simply drawn at random from the same population, one would expect no pattern in the PCA scores. DA and CVA work in a similar way on pre-defined groups, in this case looks for the discriminant functions that maximise between-group variance and minimise within-group variance. Discrimination can only be made if real differences between groups exist. Analysis 1. A PCA was made of measurements of 77 specimens: group 1 comprised 17 workers of M. indica, including the lectotype and paralectotype, for which we had original measurements previously summarised by A. G. Radchenko and G. W. Elmes (1998: Table 2); group 2 comprised 30 specimens of the smaller form from the Makalu material that we believed might be a new species; group 3 comprised 30 specimens of the larger form from Makalu that we believed most probably was M. indica.
Analysis 2. As many as possible of the "old" specimens of M. indica (67) were remeasured and a PCA was made on their standardised morphometrics. This indicated three possible groups of "old" specimens, especially when geographic location of the specimens was noted.
Analysis 3. On the basis of the somewhat subjective visual grouping (analysis 2) the 67 specimens were assigned to one of 3 groups (called groups 1a, 1b and 1c) and a DA was made between the groups and the Discriminant Functions recorded. The latter can be used to calculate scores for new specimens from whom they can be assigned to the different groups with a known probability. The 60 Makalu specimens (groups 2 and 3) were thus assigned to one of the 3 groups of "old" specimens (1a-1c).
Analysis 4. We made a PCA on the combined data set of 5 groups (1a, 1b, 1c, 2 and 3) and when it was apparent that the Makalu groups were congruent with two of the groups of "old" specimens we made a final PCA of the three remaining groups. Finally, we looked for and found other consistent morphological differences between these groups (see taxonomic part of this paper below).
Morphometric analyses
Analysis 1. The two first components ( fig. 1) jointly account for about 50% of the overall variance, PC3 (not illustrated) accounts for a further 15% but add little extra information. Remembering that the effect of individual size has been more or less removed, it is at once apparent that the specimens comprising group 2 (putative sp. n.) generally have quite different shapes relative to group 3 (putative M. indica). However, group 1 (the 17 M. indica specimens) does not particularly overlap either of the two Makalu groups, some appear to cluster with group 2 and some with group 3, but many e-11 of group 1, including the lectotype and paralectotype, are not especially close to either groups of the Makalu material. Thus while it appeared that the Makalu material indeed clearly comprised two morphometrically distinct forms it was less clear which, if either, of the two groups conformed to M. indica as defined by the type specimens.
Analysis 2. The first two components ( fig. 2 ) jointly account for almost 70% of the overall variance. At first sight this plot would indicate a morphologically variable species with the paralectotype being somewhat central to the variation, and the lectotype being rather "atypical" (we simply selected the better mounted and preserved of the two specimens when we designated the lectotype -see Radchenko, Elmes, 1998) . However, when specimens having the same locality labels (possibly the same nest series) are indicated there is more structure in the plot. Subjectively, there appears to be three clusters in this graph: group 1a (middle and left of the graph) contains the type specimens and by that yardstick are M. indica, group 1c lies in the bottom right part of the graph, and a smaller group 1b is more dispersed in the upper right part. Specimens from the same label-series fell in the same visual groups with the exception of two specimens from a series of seven collected from Phulchoki (Nepal) (series 3, fig. 2 ), that appeared to belong to group 1b, while the remainder of the series fell into group 1c (M. indica). However, both specimens were damaged (legs missing) so that tibia-length was not measured; while the analytical method is sufficiently robust to cope with the odd item of missing data (set at the overall average), tibia length was quite important in defining these groups, therefore we omitted them from the final discriminant analyses.
Analysis 3. Unsurprisingly a DA produced very clear discrimination between groups 1a, 1b and 1c ( fig. 3 ), but this in itself does not necessarily mean that the groupings represent real biological entities. However, when we used the discriminant functions to assign the Makalu material to one of the three groups, we found that all Makalu group 2 specimens (putative sp. n.) are assigned with high probability to group 1b and all the Makalu group 3 specimens (putative M. indica) are assigned to group 1a e-12 G. W. Elmes, A. G. Radchenko Ðèñ. 2. Ïåðâûå äâà êîìïîíåíòà ÃÊÀ, ïðîâåäåííûå ïî èíäèâèäóàëüíûì ñòàíäàðòèçèðîâàííûì ìîð-ôîìåòðè÷åñêèì äàííûì äëÿ âñåãî äîñòóïíîãî «ñòàðîãî» êîëëåêöèîííîãî ìàòåðèàëà, îïðåäåëåííîãî êàê M. indica (67 ýêç.), âêëþ÷àÿ ëåêòîòèï (L) è ïàðàëåêòîòèï (Ð). Ñåðèè èç îäíèõ è òåõ aeå ãåîãðà-ôè÷åñêèõ òî÷åê îáîçíà÷åíû: 1 -×îðäóíã Äaeèðè, Íåïàë; 2 -Äaeèðè-Òõîäóíã, Íåïàë; 3 -Ôóë÷îêè, Íåïàë; 4 -Ñàìïà Êîòîêà, Áóòàí; 5 -Òõîäóíã, Íåïàë; 6 -Òõèìôó, Áóòàí; n, b, i -ýêçåìïëÿðû èç äðóãèõ ìåñòîíàõîaeäåíèé â Íåïàëå, Áóòàíå è Èíäèè, ñîîòâåòñòâåííî. Ïóíêòèðíûå ëèíèè ðàçäåëÿþò 3 ñóáúåêòèâíûå ãðóïïû. (M. indica as defined by the types). This is illustrated in figure 4 , when a DA is made using all five groups. Analysis 4. From the above we conclude that the old "M. indica" series actually comprised three similar and probably closely related species: the larger Makalu specimens and 27 of the "old" specimens are M. indica (as defined by the type specimens); the smaller Makalu specimens and 14 of the "old" specimens are a new species that we name M. weberi Elmes et Radchenko; the remaining 24 specimens of the old series of "M. indica" are not congruent with either of these species, and we believe them to be a third species, that we call M. alperti. The clear morphometric separation of the three species is illustrated by a plotting of the two components of a CVA ( fig. 5) . Note that M. indica remains the most variable species with 7 (12%) of the specimens being outside the 95% confidence limit.
Descriptions of new species
Myrmica weberi Elmes et Radchenko, sp. n. fig. 2 and 3) , and the small probably new species from Makalu specimens being (triangles, group 2) and probably M. indica (circles, group 3). The group means are indicated by a cross, and the polygons connect the outlying points around each mean.
Ðèñ. 4. Ðåçóëüòàòû ÊÂÀ ïåðâûõ òðåõ ãðóïï 1a-1c (îáîçíà÷åííûõ íà ðèñóíêå 2 è 3), è ýêçåìïëÿðîâ èç Ìàêàëó, îòíîñÿùèåñÿ ê ìåëêîìó ïðåäïîëîaeèòåëüíî íîâîìó âèäó (òðåóãîëüíèêè, ãðóïïà 2), è ïðåäïîëîaeèòåëüíî M. indica (êðóaeî÷êè, ãðóïïà 3). Ñðåäíèå çíà÷åíèÿ äëÿ ãðóïï îáîçíà÷åíû êðåñòèêàìè, ìíîãîóãîëüíèêè ñîåäèíÿþò êðàéíèå çíà÷åíèå âîêðóã ýòèõ ñðåäíèõ. 
W o r k e r s (fig. 6, à-e)
Head distinctly longer than broad, with very feebly convex sides, nearly straight occipital margin and narrowly rounded occipital corners, its upper latero-ventral corners pointed; anterior clypeal margin very feebly convex, notched medially. Mandibles with 8-9 teeth. Frontal carinae curved outwards to merge with the rugae, which surround antennal sockets. Frons wide, frontal lobes not extended, somewhat raised vertically (i. e. perpendicular to the head surface). Scape of moderate length, usually shorter or only slightly longer than head length, gradually and weakly curved at the base.
Alitrunk long and low, with very feebly convex promesonotal dorsum (seen in profile), promesonotal suture indistinct (seen from above); metanotal groove ranges from nearly absent to well developed, but always shallow and not very distinct; metapleural
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Two new Himalayan Ant Species… lobes projecting apically to form sharp teeth. Propodeal spines very long, not widened at the base, thin, slender, straight and sharply pointed. Petiole long, low and narrow, with long node; its anterior surface concave, node dorsum very feebly convex; postpetiole figshaped (seen from above), longer than high, its anterior surface not steep, almost straight and slightly transversally depressed in the middle, node dorsum narrowly rounded (seen in profile). Spurs on middle and hind tibiae well developed and pectinate.
Anterior (lower) half of frons with coarse longitudinal rugae, at least 6 between frontal carinae level with the eyes, remainder of head dorsum (posterior to eyes) with e-16 G. W. Elmes, A. G. Radchenko coarse reticulation. Clypeus with coarse longitudinal rugae, mandibles rugulose. Whole alitrunk dorsum with coarse reticulation extending to upper parts of propleura and sides of propodeum, mesopleura with almost straight longitudinal rugae, and remainder of sides with coarse sinuous longitudinal rugae. Petiole with coarse, short, sinuous longitudinal rugae and some reticulation, postpetiole with less coarse longitudinal, slightly sinuous rugosity. Surface on body between rugae smooth and shiny.
Occipital margin with some fairly long, suberect hairs, sides of head above eyes without or at most with 1-2 such hairs; alitrunk and waist with sparse long hairs. Scape and tibiae with subdecumbent hairs.
Alitrunk and head black to blackish-brown, gaster dark brown, though appendages distinctly lighter, brownish-yellow, contrasting with dark colour of body.
Measurements see table 1.
Q u e e n ( fig. 6 , f-j)
Generally resembles workers by body sculpture, by the shape of head, propodeal spines and waist, by the character of pilosity on the body and appendages, and by colour. Scutum is distinctly convex, alitrunk is relatively high. It is relatively small, even smaller than the largest workers (compare HL and HW below with Table 1 ).
Measurements (mm) of queen: HL 1, 16, HW 0, 98, FW 0, 42, FLW 0, 45, SL 1, 11, AL 1, 96, HTL 1, 06, PL 0, 69, PW 0, 32, PH 0, 38, PPL 0, 46, PPW 0, 47, PPH 0, 48, ESL 0, 62, ESD 0, 60, AH 1, 16, SCL 1, 36; SCW 0, 92. E t y m o l o g y. The species name is dedicated to the memory of the American myrmecologist, Dr. N. A. Weber, who made the first major taxonomic revision of the genus Myrmica. D i s t r i b u t i o n a n d e c o l o g y. This species is probably restricted to the southern slopes of the Central Himalaya (Nepal, India and Bhutan), where it lives between at 2000 and 3000 m asl. Alpert's collection data suggests that it might be a rather reclusive species that nests under moss, dead wood and rocks, and forages close to the ground and in litter.
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Two new Himalayan Ant Species… W o r k e r s ( fig. 7, a-e) Head longer than broad, with convex sides, nearly straight occipital margin and rounded occipital corners, its upper latero-ventral corners pointed; anterior clypeal margin feebly convex, notched medially. Mandibles with 8-9 teeth. Frontal carinae usually curved outwards to merge with the rugae, which surround antennal sockets (but this character is somewhat variable between specimens). Frons wide, frontal lobes not extended, somewhat raised vertically (i. e. perpendicular to the head surface). Scape of moderate length, equal or only slightly longer than head length, gradually and weakly curved at the base.
Alitrunk relatively short (here and below -compare to correspondent features of related species, discussed in this paper), with feebly convex promesonotal dorsum (seen in profile), promesonotal suture indistinct (seen from above); metanotal groove distinct, but not very deep; metapleural lobes do not projecting apically, rounded or at most slightly angulated, do not form sharp teeth. Propodeal spines relatively short, widened at the base, straight or slightly curved down and pointed.
Petiole relatively short and wide, its anterior surface strongly concave, node dorsum feebly convex; postpetiole fig-shaped (seen from above), somewhat shorter than high.
Frons with coarse longitudinal sinuous rugae, at least six between frontal carinae level with the eyes, posterior and lateral parts of head dorsum with coarse reticulation. Clypeus with coarse longitudinal rugae, mandibles rugulose. Alitrunk dorsum with coarse reticulation, sides of alitrunk with coarse sinuous longitudinal rugae. Petiole with coarse, short, sinuous longitudinal rugae and reticulation, postpetiole with less coarse longitudinal, slightly sinuous rugosity. Surface on body between rugae smooth and shiny.
Occipital margin with not abundant, quite long suberect hairs, sides of head above eyes without or at most with 1-2 such hairs; alitrunk and waist with sparse long hairs. Scape and tibiae with subdecumbent hairs.
Body reddish-brown to dark brown, appendages somewhat lighter, but not contrasting with the colour of body.
Measurements see table 1. E t y m o l o g y. This species is dedicated to Dr. Gary Alpert of Harvard University USA, who collected the new material that precipitated this study. D i s t r i b u t i o n a n d e c o l o g y. Known only from the Thodung region of Nepal, where it lives between 2000 and 3000 m asl. Nothing is known of its ecology.
Myrmica indica Weber, 1950
M. weberi using morphometric analysis, although only 2 specimens clearly conformed to this species using visual discrimination (above). For this reason we not include these specimens to the type series of M. weberi.
